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[11**1] XJl'tfMtSttTl^te^S&jtfUX— 
Py^<h£^WTS:/Py^*a£f*fc£s^T, 7s)l* 

><ft; 2 tir v>/te <^3f u x-tMI^tji^ >© ?' d y 
i7*$^-en-6n^^< tt> 1 oe©$*MLip.{i£# 

L, X*D y £fMf SET©±il©gE^:/P y 
7*P y y - OWT Z. © 7' P y # WTCDBH^Jtl^ DT"&S d 
[ft** 2] XW>ft3nTV^H»f*#>JX- 

^;i/x;i/*>©^py^e£^*T.^ti3 oiciil 
maLt. i o o«©*igu»tttoiwfc*s, it**itB 

[B**3] X;i^>ft£ttT^ite^#;Bl#UX- 

r;ww>©^py^ss ^-t-n-^n 5 o m ©H3g l 

1 0 0«©»5gLl|iffc£:©|!l]£&S, it** 1 * 
fctt 2 t~fB*©:/P y y-#*^#. 
[Sf**4] ifflfflSW-0-Ph-S0 2 -Ph 

-»jgL*te«» Sifts, tt**i#*e> 3*-e©v>-rn#> 
i *t;iBfc©:/p y ^^a-a-^o 

[ft** 5] *;P#>fc3ftTV»&V»**ifc#UX- 

tifc??*^ u x— t-^t. JVtf; >^ 
p y y t&^-tz y'u v z&m&fovmmmzjs^ 

[ft** 6 ] Rfcjfc#©s«£**#««:33f#K«ift-r 

W*3S 5 fB«©*feo 
[1***7] tFD*>'TU+l/-h©# l JX-f;i/ 

»0 10iLT«if*, W**5£fcte6iB«©;£ 

&, 

y >5" 1/- h ©* U X-t-;PX;1/* >£SJ&J&fr© 

31(cS5*©^?io 

[it**9] 3r«K«*c»bTx;n^>fl2snfcs 

p ->;Hfc: s tifc& «t * fc (±;\ p y xt; s ntz, x 
- J; tj^x >S$W ©3? #$i#)3t £y*fift 

ti#s, sf**5^e> 8 $T©^-rn^ \mz.um.<Djj 



(2) 

2 

ft. 

[ft**io] 33f#D?«niK:»LTx;v*>fl:anfc 
^l/^k-h©SJiS^©-o^©fcJ6(', *©#tffi3£ : 




Z03S SOsZ 



10 (j£(K X£<fctfYtt, S^fc«HGMc m—fr&fc\$ 

s^sApy>m^, &*, **fc=fct>v 

4SM«l', TjCSltSifcfclT^U&Jg, flIAtfy HJ^A 
it** 7 S fctt 8 K«©#8;. 

[it**ii] ^mmy>iw\zmvTX)i*>it2ftfz 

rU3r\/—b<DKi&J$.ft<D&f&<Dfrib\Z, 3, 3 ' -X 

)\,Tb~)V-\iX (6 -y )l7f)ls<>^-)lX)l*>M) 
l£tzteffimTZ>-i- h'J^Aig^ffiffl-TS, it** 7* 
20 fc«8 3B«©^7*o 

[ft**12] ^n.y^3#ij7-tT'X 

Pyi7ft$^ti^'ti / >te< th 1 of@©i^jgbWi$r 

[ft**13] it**l*^4ST©^-ftl^l*(C 

tB«©^*tt^#^#ux-^;i'X;i/*>*^wrs-& 
[f89i©¥MBitet»g3] 

so [0 0 0 1] 

»#^Kl:SLTX;i^*:>fb$tl7c^#^UX-T- 
i^M>A^&S7'P'^i^ft57'P'^rti 

«fc 3 tey p y ^**^*#*-rsBt^wr*. 

[0 0 0 2] 

[^*©S«] M©fca&©^js3c5pUv-©fl[ffl4J«fc^-€- 
TSfcJ6©*^^S^ S©^P-feX*©PS^«jli: t 

Tx#$nfc^>7V>7 p P-txtt, ^p^x^, is* 
*5j;a?s^©ttHF^TS-rs-rasiteoTViSo « 

«c#Wfc«3!l^©»^Ctt, ^>7V>^«7°p-feX 
«, ^»-T^^#3M^W(tft ; (5f$nite^^*/t«^:< 
itJtefcntev^o^^^te^^w-rs. 
[0 0 0 3] E¥i»teffi©;fc*©j£#*£tf*jSa&#i 

50 MWtettS, 
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[0004] mm^mmt, itLxrotfflctox* 
[o o o 5] am. i i ortrSA^^ ■<> 

T.mm^mA.^z.nz^D, mA^v<\tm^m^tt. 

[0 0 0 6] 0iJx.B. #yi-fM5P. #'JX-f 20 
[0 0 0 7] #UX-f^XM>H, «tt«M4JM3<fc 

To 

[0 0 0 8] #'JI-fMM>S:Sit1" 
R<m©afcicttlc*0, ^©ifck 
tttt, *14«#:T©— WA9d:Sfl«tlKrr«. ^©^ 

[0 0 0 9] «*14Bt«. C©a*ttBI*<fil8WD6T» 
5Cit±oTftfflLT^4. gilnJt&ttfct^T© 1 

fe-So «*tt*t**©»^Ktt, £©iS:gBft««, ^(C9 

o° £jg*.Tn*>. awit©fiatt> 

[ooio] myizmm-r&tctbomfc&ttwtD 

«-T?3ftjtfcSHfc#»"r c©##ti 

[ooii] ia«sn/iX*$Wb^^, i«»ti/T 
©s*tt©#uv— (*) <Dmm\z-D^x<Dmmt. is 

3 1 4 9 9 7 6-iH3*l»fctt. a*ttM©»3t©7ife so 



4 

k°DU k>*j>&< £*> i 5«»%£-^#-r&#uv-jg 
-ftrsfefec, ucimwwms^wmo 2 2 8 0 7 2^93 

SKWCtt, #U7-gil;MLT4 4~7 0II%©1 
TO^uifi/>^'J 3-;i/©ftffl©#fF«a^ffi*3 

tlT^S- 

[0 0 12] LfrU ^1©#WJV- ©^ffltCJ: 
SBt©«*ttfttt, M©«*tt***tti«*«fT©ffiffl© 

au^*ria©^fij^:si#^**T^£^*c5s. 

[0 0 13] BMSjfi©fc*©3H*ttT?tt*****^F»tt 
ITS. BP*, -a©#fF^«ffl*. ^JxfiWHWWmH^ 

pi^oi 8 2 5o 6 j %mmw&£zs*m¥fVtWi3 855 
1 2 2^-Hj|ffl*[ctt. 7.;i/*wtsnfc#u v-^e.© 
K©S3£©#flf&«^i**2nTv^o l*»u ^ns 
©WM^tsBtt^nfc^B. ¥e.^K©stjfic© 

[0014] F^ymn&iaaftittBiWAM&s 1 4 9 
9 7 6^-0^lB»tc«. ^#^#ux-^;ux;P^>^fiS 
«*©=»<tBta©»«*fflViT©^;p*>ftc«toT 

\zt?&?zmnfcmm<D±&m\zttTz>=mfc$in<»^ 
»«, 7.)i^>it(r>^mm<Dmiz 6mm%^m<Dimzm 

[0 0 15] z. o lt, BP^UV-* 
©x;i/* ^S©^:***^ / v-©«jg L !£&©£# 

[0 0 16] L-t^U £#^^tt£ftOfp-r Safes', # 
UT-«f ©^;^>»*©±#:»«lfCJ5:<» *'JV- 
&*©x;i/*>&S©#Wct>j£g£&&rr£<ha*T# 

v a Wt:S*5 «fc TJ^fS V » x ;u * >{bJt com m W ^ # A 

[0017] x;i/^>'fkStifc*ux-7 : -;i/x;i/^>*5 

x.tf#ll¥i - 0 0 9 2 3 o^*©fd*^e>^fliTab 
* >-ft$ u x-^;i/x;p^ > tfr s ^-5 7*p y z> 
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DHftStt, -iiiL«t©ffSL/<ai^ffisfpffl**i;*^riB 

[0 0 18] ««K1, RfflttftttlHftHJgl 1 2 7 2 4 
^BJ«ffl#tC«, a~Ph-S02-Ph-0~OiIL 

^>o ttM^wua&nJB 1 1272 4^wmm<Dmm\z 

K:!WHbTV*T«fcv>. x;P^Xt;3tifcia?»JfeL<ttx 
ffFffiB&M3§l 1 2 7 2 4-^W«l»©E«^6ttB»* 

IBSIl 1 2 7 2 4^BJ|ffl#09H««, #UXW>©^ 
[0 0 19] 

* >ft s nt v>&^#3&^ u x-^;i/x;i/# >^ 6 & 

u x-^;vx;i^ >^ e fe^^n y ^ ^ &#>rr £> 
^ *#m^{«5 <t c 

[0 0 2 0] 

$tiT^^i/^S**ux--5 : -;i/x;u^>coyD^^s 

P V i?&ff »T<D^JB<DE5!l^y P y # U X- 



(4) 

6 

[0 0 2 1] XM>ftSftTl^^Ml(^iSt 

&^i:LTfe, #51 i o«cox;i/^>ft^nT^^^a 

[0 0 2 2] #^C»^L<«> X;i/*>ffc£ftTV>&V> 

0-100ft a*jffSKtt»Eb*tt5 0-10 0 
io fioBKft*. 

[0 0 2 3] £<D»^ »f«#UX-f^W> 

a, ^«offi^j*ue<z)x;p*>a*2i@cD5?#^so 

Iim [-0-Ph-S0 2 -Ph~] - 

[0 0 2 4] L£>U »S*#UX-f;WW> (P 
ES) ®*E&»* 2£«©BB*J*<«fflfci* x-rMICct 
oTJg-&sn&* 2f@^fc«^tiR±oJfi*^^#*S 
^(D^tcsfcifi^x;i/^>s^2iao^#** 
0tj^.«#ux-7 1 -;i/x-^;i-x;i/^> (pee 
30 s) ^aKiaft^uv-cfeHibst, ^coa^ 
w^a^y mtf- [-o 

-Ph-0-Ph-S02-Ph-] -<Dnm<OW^\Z 
[0 0 2 5] ##KaS£ffl«T*MI»4:<D*S^tt* 

40 

[0 0 2 6] *5SWOttHrtTjff$L,^(Dtt, Ifr&aW 
5 fiTff & fc> n £ ^ p y 2 * S o 

[0 0 2 7] " X;i/^>{b" (DfcJ&tt, »«k:*S8IIK 
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[0028] x;v:fc>>ffc£nfc#ux— 
x;t/*>te£nT^&^#ux— ^;i/x;i/*>feb< \t 

[0 0 2 9] *«WfcJ:*^ny^*M-&#fc<tO^ W 

[0 0 3 0] W^Jfii^^D-/^**^©*^^^, 
^flcO^BOEWtt, -0-Ph-S0 2 -Ph-H3I 

fz^Mtf u x-^x >^ 6 &s y D >y 4 1 fc 

[0 0 3 1 ] *&m\Z&2>ZfUy>7&m&#<DHi&\Z 

[0 0 3 2] yn^^ftl^^XJ^yjffiH *U 
*_fc£0. 2®X;^>MI1 ^TC05#@(D^y V- 

<dm&\z\z, 2 oflcD^^Mbsn&^y^-mffi* 
HS$nri/^c x;i^*>ftfttt, x;i^>fb£nfc# 
*>K©»i3fefc«fc^TjBijeTa^i*^#, tea, 

T> Sl^tt, TflfrW (J. Membrane Sci. 83 (1993) 2 
1) tE*Sfttl^J;5l: 1 H-NMRSCcfcOfrft 
5^^§o b^U 3 C~NMR^» 



(5) 

<? 

*WJi«SS»lfe-rsz:t^TSSo ::e>«^ Sit 

m&mi£Tz>vtm\z&z>o 

[0 0 3 3] Il*t4(7) 1 oOR^Tfe^MIBO-r^>32 
(I EC) tt, meQ/gTSHSnictK 1 
meQ/gH *'J^-1 gS^D7 p Pb>l 
j&*n«CD|*>f :*>l/n 5 U^^i^PlfgT*^^ 
io <h£;tftT£o I ECU, «ffi»C«fcoT««T* 

[0 0 3 4] *5658»CJ;a^Dry^*a-&#tt, 

Wbsnfeff s# u x-f >si^ & s 7 

[0 0 3 5] D'S, «l*tf^ny^*I^#too. 2 

6 ofl©^w>ftsnt^a^t / 
1) e±tf 2 sficx^^ftsftfctyv-w c/ 

Dy^^^W^ft^O. 2) OJS^IM^J:^ 
[0 0 3 6] Jgfc, *5PJte> yP>^*l^MtF 

u x— T-;i/x;i/3js >^ e> &5 :/ p v % t.^mwm 
[0037] " ziffi" RjKric^^-^n-emB 
p*->;pst**. ^©s*^tt, l^os^wtgs 

CSlS^^^bT2^C0^(^^tg*^ffibT^Tt) 

BP*>, ^SI* l Jx-fi^;^>©f 
50 fiEofcfefc, a^:S*jB**W-rs2t3<OSJS«»*^ 
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n y >ik&m & J: a d y >ft t Fn+ $✓ j Wt > 
[0 0 3 8] M Kfef&fr" <DWbk\t* ^y^-^ts 

[0 0 3 9] SV^cSJtSt"SRJiStt»©fttt, BCfflWfc 
[0 0 4 0] **WfcJ:**ffi<0»^»rtt, »£L<te 

^ o 

[0 0 4 1] RlKric^© 1 ^><hbT, kFD + yfW 

[0 0 4 2] "r^^b" (Bfcfc&tt. 
1ST**. Sfc, #5891<BfcHrtTN CCD*fEte> € 

« $ n/t s * #-r » # u v - 43 ct # * u =f v 

-©«fl:#l/Ttt«sns, BP'S, «AtfkFD^> 

[0 0 4 3] kFD + yfl/+l/-F^'jX-fM 
M^atfX (4-bFn + y7xXJW x;i^>£t£x 

(4-^DJV7i^H X;i^>£, q = 0. 92- 
0. 9 8 (lilTObKn+i/^) ©^l/JtT? 1 , 
l -^^-^V^ 1 ^-^>4 I T^^U^Aco^ffiT^2 0 
0 <€ T R J£ $ i± £ Z £ \Z J: o T ft £ £ <k A* T # § . 

[0 0 4 4] XM>fb$nfebFn+^rl/*l/-F 

^*^**nH#fFtliS^BB^3 8 1 4 7 5 9^MM 



(6) 

[0 0 4 5] tFD + yfl/*l/-h©ft§«lH 

iH-NMR»)EMa^W 13 

io [0 0 4 6] **WfcJ:airttKJS, S«J*»t 

t a n y > ^ i/ * i^- f <d x >{b £ n 

ny>rl/+l/-F©*Ux-f^x;V*>H 0»J*_Wf 
t: FP + yfl/tl/- F©#'jx-fJWW>*a*l 

acotfx (4-Auy>7xxjw x;i/*>£HjS£-tf 
v— v u x— ^i/x;^ xa-frri&a, 

O^jl/iiSJaTffiffl^n^tfX (4-7WJl/7xX 
;W X;i/*>«h> 1, l-y^Vft7>4 1 T2 0 0 
•CTjElBS*, 3l!«SSliB»***/x^y-;P (1 : 

i> v/v) ^TJtKS-ara^tici^Tffftfon*. 

[0 0 4 7] *56M^<k-5*ftJCtoTtt, 3f«**R 

hsltxw Mb $ nfcs jsts x > 

[0 0 4 8] £ntt, ±B<0<t5»Ck FD^yfl/+l/ 

AD^>fi/^i/- hcox;i^*:Wb^tifc#u x— 
x;i^>te, 3, 3 7 -x;i^x;i/t:x (6-;\ay> 
^>y-;px;i/*>^) ^y;i/# u^Wfichtfx (4- 
tFu+y7xxjW *;p*><fc*i, l-i^^V? 1 

40 ^-^>*T^0. 8 5 0X^ F q^^EM 

A "CKJSS'arSCtK.t^TftS^t^T? 

tfX (4-/\ny>7xXJW 7W>A^f§ui:^ 
Tt5o SP^, 3, 3' -X;l/*x;l/t:X (6 -7 ft** 
M>l/-;w;i'*>W rtFU^A*H t:X (4 
-7M^7xXjW 7M>^^l/^A4 ] TXM> 

[0049] wiiftyv-o^MXbsn 

50 fcytFD+5/JHt^H t:X (4-tFD^>7i 
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[0 0 5 0] gjifc, 5fe{dx;p*>ft$nfc^y v-©y 
^$»So tot, ^mm\z^^m\z^x, ^mmm 

Ii:MbTx;i/*>f^tifcfi/+i/" h^SJS^o 

[0 0 5 1] 
Ufc2] 




Z03S 



SOaZ* 



[0 0 5 2] [St** X43cktfY«\ S^KJMMRKR 

D^ifcBftasApy^ 0a*.tf#*, our, * 

*i3j:tf/Sfcttfc PD*5/j«T*0, Z, Z' tt, 
[0 0 5 3] C^«3S^OTTii, ft^«f, 0!l;Ltf3, 

3' -x;i/*x;i/ (6 -^;i/^;i/^>^—;i/x;i/^>^ 

- 6 - ^DJK>7- )IXJ^>W fcZZflz^tomi- so 
hU^AS, 3, 3' -xjvft—JWx (6-#n;w^ 
>y-;i/x;i/^>M) fee>^^ j e-cDr.*u^Aift, 3, 
3' -x;i/*-;i/tfx (6-tpn*^>^-;^ 

[0 0 5 4] #fc#Sb<H\ ^t»II:ibTXJI/ 

3, 3' -x;i^x;i/tfx (6 -^;i/^;i/^>v^;vx 

[0 0 5 5] **«fcctS*ffifc*ViT> fitt^, ^*40 
#5A<B»'&-fr : *7AIS6 Or 



tt, 3 0-1 0 0«, £?£L<te5 0-1 0 OffifttKg 

[0 0 5 6] 3*#T*nfcf«*K* *^BJC0P^^C0ft 

[0 0 5 7] *3SWtt> *5BWfcck*^P!y^* 

[0 0 5 8] *©*Jfc«l4, **WORW©Jtftfc«ffl 
[0 0 5 9] 

-fCNMRM^S (Bruker, K 
DPX 300; 1 H-NMR»3tt»«riS* 300MHz ; 1 3 C-NMR3MK 
3 ^Wfe 75MHz) S&ttI R#*«*Ti*: (Nicolet, ATR 
h>y^SWT*FTIR^3t»Avatar 320, WK^^A^ 
S^WTSThunderdome) (;:<k Ofr&frttifco 
[0 0 6 0] WHI^PVh^77^- (GPC) : 
: ^f^7th7 5 Ftt, CaH 2 ±TLi 
ci 1220 g/L**Jnbftj&*sai«sns ; hp 
LC#>-7°:Bischoff, If* h fc«k* (MES 

$nfcH2 0) ;«cn:0. 5m 1/mi n ; gftSfi 
Sl5tg§ : Bischoff 728; ffiA# : Bischoff, EPS-120, 
ftA^i 2 0 2. 4 /x 1 ^:W^SRheodyne1±C0IlIteigj± 
#^KfcxPS- 1 2 0) 



MZWV (8.0mm X 50mm) 10 0t>^XFn-A> 
PLW (7.5mm x 300mm) 100t>^Xhn- A 
MZWl/ (8. Omm X 300mm) 
PL^> (7. 5mm x 300mm) 
PL^jl/ (7.5mmX300mm) 



Wyatt Opt i lab 903 



488nnu JiSir^iaS : 2 
^$6^tlfco 



1 0 am (W^J^A) 
5 /xm 

1 0 0 0t>WhD-A, 5/im 
1 0 0 0 0t>^hD-A, 5 //m 

[0 0 6 1 ] 3t«SL«ttiS : 
St, K T;i/=fXP> (Argonikon) if — SWyatt Daw 
n DSP, A = 4 8 8 nm, »)£S^Jfi-rs»^^tt, M 
BZntcU-*?-®}^ : 1 5mW, 1^ai^±com7fey^ 
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jtt^fx{tsn«:h;v*-;i/ (p. a. ) -cjeaftsnt. 

[0 0 6 2] UV^ffigg : 
Carlo Erba instruments, V^DUVIS20 
1^/MV7 h^xT : Wyatt, Astra4.5 

Oi*S*0Tt^It5 e p d pI5. oco 

0. 4 nm(D^V^^"7 — zy—^^^Umtr 

[0 0 6 3] ^snr^^wt^aiiB*, a 

fc*^f< : tfX (4-kHn^>7i^;W X;^> 
(Merck) , IfX .(4-7;W*7i^*) X;l/*> (A 
ldrich) , t:X (4-^DJ^7x^) XJl^> (Merc 
k) 

: ^7°D^r> (Cuprophan) 12 
0 145, 3-HNo. 8 6 2 7 4 - 2 0 0 0 0 1 
(Akzo Nobel) , »aKfc»-r*#»lfilf- : 1 0 0 0^ 

SSW 1 3C-NMRSK 

3c-NMR^hMH«fc»l:, 1H« 
SMr^yy^t-A (permanente Entkopplerstrah 
lung) CctoTil^S**. *n»CcfcoTlBS3n 
5, 1H#*<&ISSI«, (NO 
E) fccfc^Tl 3 C ^tM2. 9(:&§iTM$ 

fftttona. /g*^ 1 3c-NMR«tofc»i:lt 
£<D»*tt^fljT»*. *nt^5©t>, assise 

#>\Z, " ffiy— h^y^U >^ (Inverse-Gated-Deco 
upling) " /WXgB^J (J.K.M. Sanders, B. K. Hunter, 
"Modern NMR-Spektroscopy", Oxford University Pres 
s, 1988) \Z^^T, r*y^5H " SfiSt^MS" 

(fid) m^ojBi€*s^«n*»^fc©*a5a!sn 

£ G C(Z)B#WT, 1 H*«CDiafn«, gJ5fc3ftt\ NO 

fc#;mi&&&^. 1 3c«co»^pp#r H iT e f fft * 

Uv-^to. 3^j T ^§c /WXWKaKIHtt, 7 > 
fn^/^^CHT 1 0 s ©|BIH*«*i«FSnfcc 1 



(8) 

ftft^iS^Jt (S/N) /^1/X0t (N 

S) tt, MbTRK ^n£V>5CDfc, FT-NMR 
^3t»WtKO«'&Ktt. SNoc (NS) 1/2^X1* 
££o SIWl 3 C-NMRW£<D»-&fcfck 5 0 0 0 

4«fM©SBE«HW*^i;ft:. S^StifcF I D*3(7)" 
7^f>77tf^>^77^^- (Line Braodening Fa 
ctor) " S#T*»*H*fc*tJ*CtJCJ:^T, £T 

[0 0 6 4] i . 

a) 3, 3' -x;i/#~;HfX (6-hFn^y^>y 

tfX (4-hFn + y7x^JW X;i/^>7 5. 0 9 g 
Sft^l/fi:*^ 9 6 %©SSS 5 0ml tir^L, 10 

ox:\zbnmL, ££>M«T4 smmmwir z> 0 &fiM& 

«Jft*ft!ft§l«iU X*/-;]//H 2 0 3 7 0ml 

• (4:1) ^swfefta-fra. fe^i^B^ss© 
«B*j:tmfl[©is»ft«)»K»6n*. Hie, 3, 

3' -x;i/*n;i/tfx (6-kHn + y^>y-;^;i/ 

4^>K) HthU^l4 0. 2 0 g (iR^3 0%) *t 
C-NMR»M*TiaORftfoWo 

[0 0 6 5] b) 3, 3' -x;i^x;i/t:x (e-yji 

IfX (4-7M*7xz;W x;l^>5 0. 4 5 g 
Ji*«6tl/fA5 0nilC»)St5o M9T^4 5» 

sei^*s4o , cT4eiHiSFU 

0ml (ll:l)^bBISa$1i^ M2 5. 3 
2g (1R^2 8%) *^fioft-tt«ft<7)JgT*i;, -CO 

40 <D\&&&mmzmmt!n, nm^A^m 

»S-a:«&«>»c:a**H»TKBf)KSna. M^Sfctt 
2 5 0 ( CSS^§o tttft^l iH-NM 
R&J;^ 1 3c-NMR»3t^*ffc«fcOf?3Q:ton*. 

[0 0 6 6] c) 3, 3' -x;i^x;i/- 
;i/^>v-;i/x;i/^>m~ 6 ' -#n;i^>y-;i,x;i/ 

4- [4- (7MJi^7xz^) x;p*x;H ^pm 

>V-^2g (Synthese gem. Chem. Ber. 86 (1953) 1 
72) ftj»«&#TS^7 9X3»t>7?*:?&aiTT« 
50 tfL 6 0 %CDt 1/^7A 10ml »«t^o Z.<D 
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zmmmntz* z.<dk^u^^\z^3 om i zmu 

U X:? 5:1 10Oml*?.S«5I^ 

■£-•!>„ 3, 3' -x;i/*x;i/ (6 -y)V^)V-^y^-)V 
vv&mm&<D®.mti.&ytteM>tLT&v, z\nzi 

6 9 g (jr*4 8 %) weni,, it**fc«^»* 

rj:l 3c-NMR»)t^W»C«fc0ff^*3n*. 

[0067] d) 3, 3' -x;p*x;nfx 
;i^>r/-;ux;p#>^) rth'JOAl 

tfx (4-^PJl/7x-f) X;i/*>5 7. 4 4g£. 

tt» © * s 7 7 x 3 + T-Jk^T-ea# l & it* 

£6 0%©^-U"i7A5 OmlCiSU UOtlCilPi 

%£6&©ftfiztl£LT?£i££'ti\ ©3lifii§U ^?P^[ 
ft^U^A^T^U /-;!//* (5:4)^ 

&B*sist5. 6 5. 4 g (itx*6 2%) ^a-s©$f 

«ISJI©^T£/&#l<hLT£t;, CCMtSl 2 0t 
TflSK^ + T©ft«fc C «t -3 T 6 &©$)* tC JW«£ it 

K, 1 H-NMR*3«t7jl 3 c -NMR3Mte#WK:«fc 0 

[0 0 6 8] II. *'J-7-M (f^l/-h®& 
fig) 

a) kFP+yfl/*l/-hO#'Jl-rJ«M> 

T, 60tTl, l->*t+Vft7>2 0 0mlif(D 
t'X (4-kFn + y7i-il') XW>3 7. 5 4 1 
g*^»T-S.» C©Ml:MAU7A2 1. 8g&<fc 
7J7K2 Om 1 ^mtsa-tZ* 6 O^TS 0#f B 1CDjf#CD 

^> i mr^m^yy'^m^x 1 5 5 u A--;i/*><fc 

OtUOtTlfCi^iSL, SlU^tiX (4-i7 0 
iP7i-JW XW>4 0. 059g (q = 0. 93) 

^iints. RJSig^?£X^ (i 6 0 5'J/t-;W T 

1:2 o cctcini^L, emmz.o&ftT-zmmtz* £ 

/— (1:1 v/v) a>&&5»irraii^*> 
nfcifcJR*£&*s2|13 o»n*fti.x^y-ji/Ttt 

mu i, i-^yft5>©M4iit§. « 
ani 1 otTgm. $lmh\s~ »r»6 1. 2 g 



(9) 

16 

(1110 9 8%) T»^n, $J7 2 0 OOMnS^TT 
& (lH-NMRCiOSItlfc) . fifth/ 
f < 7 JWiVf 1/+ 1/- h C# U I-f^XM > (T 

mmm) <nmm\zmm^n^. 

[0 0 6 9] b) 7J|/«fl/*l/-hO# l Jl-fJV 

x;i/*> 

T\ 6 0ttl la) CiDfenfctHD + i'fL'* 
1/ - 'J 1-fMM > 6 0 g * 1 , 1-v*^ 

U5A2. 7 6 g*3«trjJ7Kl 0 m 1 30^ 
M©», Ml#>7 P $fflHTl 5 5 UA*-;P*3J;7J?1 

2 O'CTsRSfCkOSfeSL, §li^^t*X (4-7^*^ 
7i-)H XW>15. 2 gSrSsirrSo RJSS'&t) 

£Jt^ (Hosu/ww Ttc 2 o ccfcirafiu 6 
*/x^y-)k (l : 1, v/v) 4* tea AT 

fc*#U ?I^^*/X^/-;V (1:1, v/v) ft 
20 6&S»BT32I^f3Tll$P B 1»fflU BfD&fe^ftfc 

arrsx^y-^-efflttiu l, i-^^y^^-5> 

©JS**5Jc7J%*IS©HX- (4-7Mf7x-JW 

t)£iftJC^4 , T-l 1 OtTfeltS. $54 8 0 OCMn 
(lH-NMRC«kOWtLfc) Stt«4)S*6 1. 
9g (3ilffi©9 5%) 

[0 0 7 0] c) tHD + yrl/*l^-h©XW>ft 

stifc7ttux-^x;i/*> 

T\ 6 OtTk'X (4-tKD+y7xZ)W X;P*> 
8. 7 5 5 g£l, l-yt^Vft7>120mU: 
«)St5„ uCillCRI^'J^AS. 0 8g*5«fc7jC7k 

3 0ml*iW§. 3 0»W«a#©g, ^n;u^> 
V/— )V2 4 0ml S^SPTSo **<t^nM>!/- 

j«an&eft<o«ai*i=»i o o"CT3, 3- -x;p* 

x;nfx (6 -9U)V<>*S— )VX)l-*>Wt) =thU 
40 -i7A^15. 3 8 1 g&SsSp-r-S. 0 CWSfSS^tlSrSi 
7K^*HH»TIC2 3 CCfcimffcU z\<DM%.-?6m?3 

Hfi©JtIR*iLTajW*. -©fi»£)&tl£«3l« 

•5. S#r#t£n— ^ U— x/\*#U— ^— T^fgiSfclU 

BlS-frS. IU9 10 0©Mn (G P OEIRSLKlcfc DiH!l3£ 
bfc) &%-?Z>§if&m 1 2. 7 7g (Iill©5 8%) 

so 
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[0 0 7 1] d) y)V^-)VT^^r^— b<DX)Vft>i£Z 

T. 6 0tTtX (4-tFD*-/7i^) X;l/*> 
2. 3 7 4 g^l, 1 -i?st*Vtt7>4 5m 1 tCj§ 
«ft5. ^©jStttRK^hU^A 1 • 1 1 gfcitf* 
3ml$ttt5. 3 0^Ol» ^p;i/^;>v* 
-;V3 Om 1 Sr^ip-TSo U)V^> "J-)V* 

>V/-;KO*»»^«36* 1 6 0t*±tf2 5 0 5 y/t 

^ioot:T3, 3' -x;i^x;i/t*x (6-y)l^r)i 

)l7>)lft>Wt) -^-hU^Aig5. 1 1 6 g$ 
^JJD-T^o ^©S)SS^tl^*l*S*jlB«T(C 1 9 5 
"C^iP^U i©S«Tl 0B#r4lt»T«<, £g££*lfc 
BW&©*§»£ 5fg*©T-t h>4 J taAL, il©*^ 

;n©fi§S£fi£ti£©3l«jIU »'>fi©7R <*<(;: 

|&£U SJt^fTl 5 0t«St5„ 87 8 0 0 
(OMn ( 1 H-NMRtCiiOiSOISbfc) 

4. 58 g mmm<D7 3%) tm^n^h. 
[0072] i i i . T$v^-mumo7s)i-fcyit 

a) 

orw-soM^T^jtsn^rtgEsiSffsii^fe, - 

MM© 5 0 0m 1 ©HP^Xn^T, >it~t^< 
nfcX;i^>ftSK&g<t;*n-3M©6 5%cd*u^a 

«nf4*sn*. -ti©iiso 3 ^jsw+T4 

t>> ffi©«-&tCtt, S0 3 «RiS#S©i ! fr/t^^5X^ 

b#mi ccTfsscii^-r*. ^©^c, s stasis 

tlfcSjSjg** 2 0~3 0|&©*©7k© |: WcaAT3o 
[0 0 7 3] b) £-J&©^&2 

&(C*#-r«><, COSJ6»«*2 0~3 0fi 

©S©*©4'('iiA'f £° 
[0 0 7 4] 7W>ftSnfc*»ttEJKifil»fcBt 



^s©7KT-#f?$nfcS^^*a^« : *-e> ««a«d 

H jatCiWg LT t> <h KBU $ tl& < & £ * T\ RI9 
J;oTAgl$#©7K£l&icT£<, 7K©«^©8IS£iiSKS 

[0 0 7 5] fflj£t-&X;i/*>^hU^A£Si3fi-r-5 
^ft^igtfrWfT 3 6 «fWT? 3020-30 {g©*©7K 

testis. 

[0 0 7 6] X;V*>fcSft&#^»ttKJ6£J**£W 

-r-5^a©^?*2 

C«, fa^tt-: S4- (Buechnertrichter) T^^liS 

ft&<fc**T?, »[Hl7jcTi5fe#-r?)o 4*«*D-^U 
-x/1#lx-^-TiWf£*rf 7k©«t£©5l*£iftJt 
^(£T1 2 0t7iStl>. ffilS-TSX;^>Bl^hU 
9A©»B©fcfctC, £fi£tl£N, N-v^^Tirh 
75 HtlciUL. 81 o#:*i%©7j<£?asinU 

jp-r-So z.<nmwL* 5iga©7K©4 ] icaAT'5o 

1 ©«-&i:[BI^(Cff^-5o ^^^^TKSttT 

\z\z, 7s)vii>>it^nrzyi(.^fm^<D^mz-z>^x<D± 

©$£$&«, 1 5 OtT-fffe^tl^o 
[0 0 7 7] 0111 : b KD + ->fl/*l/- h©X7P*> 

40 fc#UX— 7-)V7>)V-fc> 1 9. 17g (Mn=1490 
0> iH-NMRCiD, I I I a(C<±;D85 0 0 0© 

;i/*>^6#?>nfc) si, i--/t*vft7>io 

Ornl Z.(D^m\Zy^\ 0m 1 S^iPb, ?§ 

3 0^ffi«#©a, C©)g*^ 1 2 0'ClCiP^L> Z. 
©^*^©ia**3«t^i 0 5 'J A— ;P©ffi*T3Kf^ 

*6»-r«)o sjs?s^(c8i o ot-e7MjPfi/+u- 

h©#ijX— 7-)V7.)V-fo>2 0 . Og (Mn = 480 
so 0> lH-NMRICJ:0, I lb) S^Jp-T 
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»«ft 5 4»fcaAU ^©»&t««li ft 

£<> t^tKaykt- 100t 
1513 100 (GPC3t«!5L^#ai€3nfc) 

£ (1 3 C-NMRlCcfcS) o d<D^n^ ^7 
*UXM>i U V- U V- is- h £ 

SV> fcKg L fc 2 SO y ^ CO WTCD y P y i7 ^frSB 
T©^«CDE5"Jtt, 1 3 C-NMRfc£DitufE:/D-/i7 

[0 0 7 8] *J8Kt±*yD!y^*I^#mt* 

> <t S & a # U 6 co h t Jt« bTgfc 

[0 0 7 9] ^J2 : k FD + yflz+^h^UX- 

«wwt«*«fcrK*«»»»ftiiAfc i o om i ajg» 

77X3^, eOtTtHP + yfl/^lz-h^U 
X-^;PX;i/^> 1 . 71g (lH-NMRfciSMn 
= 6 10 0, I I a[:J:Dt#^tl/t) ^N, N-y^f 
JV7th7$F3 0mU:iIt^o C^^fC^^ 
hU^AO. 0 3 3 g*cktX*lml SSSftlfSo 3 0 
ftm<D9tW<D&* b)V*—)V3 0m 1 ft^iPT£o 

TIEffiT^o SJ6»*KJKJ 1 0 0tT7M;Pfk*l/ 

-hox;^^Mt:^nfc*ux-5 : -;kX;^*>2. 1 8 

g (lH-NMRi:J;l)Mn = 7 8 0 0, I I d) K«fc 

a) ftSSinrrao 2:©S*fi^4»S**S8**BBa©T 

T 1 /t-jl/COlETT 1 7 0"CfcinS&U u©MT5 

7jcl 0 0m i +tcjssnu £ om^B^<D±j&MU, 



11) 

H»tbT*Se©f&*l. 9 4g##6ftS. 2^C0B 
[0 0 8 0] yD7^itl^ 13 C~NMRX^ 

[0 0 8 1] 7uy#&&&fc<D^mft<Dm j &lZ\** 
>-fc£ nfc# U X-fJVXM>yn y Z COM n 
=7 3 0 0T&^ XMMt^tlTl/^^^'JX 
-T^XJI/*>yn7i7©MnH N 8 8 0 0W. 

^ntcj^x, x^*>ftsftT^avi*ti#ux- 

fKW>©^D7^fiSlt »3 8<D$§®L#fiT 

( 1 3 c-NMRlCcta) 0 iSiSnfc^P^?* 
20 1^13 C -NMRiSl[:i:^ X)l*y{tzntz 
*UX-rMW>iXJ^>ft$nT^^l^Ux 

[0 0 8 2] #tJ3 : b PD*i/fl/*U-KO#UX- 

«t * fit x. & ? 5 * 3 * 

T% BOWtX (4-tFD + y7iXJW X;i/#> 
so 5. OOgftl, l-y^VW>20mli:|« 

ml^mSPT^o 3 0»IB©I»©«, ^7DJK>y- 

;i/3 0mi ftSsiirrao #33<fctf^o^>v^-;i'ft»§ 

;i/^>v/—;P0D*«©JS*ft*i*?8*"CBffl"r*. 
snfcafio»»*(:2 i stTi, i-v^v^ 

7>4 0 0ml to#ijx- ^;t/X;l^>9 2. 8 g 
(Ultrason E6020P, BASF) &<E»SKft^JnTa 0 * 

40 #Ux-f;^M>igS^^PM>7-iH 0 
0m l t-»fc:*»fi9fcltt*TSo £<0KJfcfi£*ft3 
0^1i7KS*HfflgTT2 1 SXHTltttU 
itt FP^yfl/+k- h(D#UX-f^XW>S 
*«Sf 5. £<2&SS^WCfcK3, 3' 

^HJ^Ai£9. 17gft«Jirr*. ^OSJCS^ft 

[008 3] *«anfcw»e©*acft5fls*©7-feh 
50 ^tbTitje-rso £<&a«£j£Wft»3i»«u *5 
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